Photodynamic effects of Photofrin II on cell division in human NHIK 3025 cells.
Human cervix carcinoma cells of the line NHIK 3025 were exposed to light after 18 h incubation with Photofrin II. After this photodynamic treatment cells in the interphase were retarded with respect to entry into mitosis for a period which increased with increasing light dose. Following the prolonged interphase, an increase in the mitotic index was observed, giving rise to a 3-fold higher level of mitotic cells compared to the control level. Staining of methanol-fixed cells with the DNA-specific dye mithramycin indicated that the increase in mitotic index was due to a prolongation of the metaphase. For all the light doses studied most of the metaphase cells could be characterized as three-group metaphases or c-metaphase-like structures for the first 8 h after treatment. An approximately 10-fold increase above the control level in the number of tripolar mitoses was also observed. A 2h incubation in a Photofrin II-free medium after the 18 h incubation with Photofrin II and before light exposure reduced the fluorescence of the cells by 30 per cent. However, this wash-out period had no effect on the increase in mitotic index after light exposure. A light dose corresponding to 80 per cent survival (as assayed on asynchronous cells) was given to cells in mitosis after Photofrin II incubation. This treatment delayed more than 90 per cent of the metaphase cells from entering the anaphase for at least 1 h. Cells photodynamically treated in the anaphase and telophase entered the interphase at a similar rate as control cells. These observations indicate a temporary block in the initiation of the anaphase and a prolongation of the metaphase. A microscopic study of cells immunologically stained for beta-tubulin 1 h after photodynamic treatment indicated that the organization of the spindle apparatus was disturbed by the photodynamic treatment. Such perturbations are suggested to be the cause of the observed accumulation of cells in mitosis.